Recent accounting research (Bahnson, P., Miller, P., & Budge, B. ( 1996). Nonarticulation in cash flow statements and implications for education, research and practice. Accouming Horizons, 10, 1-15 has shown that firms implementing the indirect method for reporting cash ftows under SFAS 95 rarely produce financial statements that articulate cleanly. The purposes of this paper are (I) to provide financial accounting educators with a list of companies for which articulation does exist, (2) to describe the process by which educators can update the list in the future, or modify it to suit their own preferences, and (3) to present an analysis of firms' reporting practices on the cash flow statement, which may be of interest to more advanced students studying the complexities of the statement of cash flows. This analysis of reporting practices involves an assessment of the articulation of individual COM PUST AT line items (e.g. inventory) and subsets of line items (e.g. inventory, receivables. deferred taxes. and depreciation) for the 1998 data year. The findings indicate that relatively few firms report consistent values for single line items and that very few firms report consistent values across subsets of line items. Although the rate of articulation decreases as firm size. and hence reporting complexity, increases, 74 large, publicly-traded firms for which clean articulation does exist were identified. This list of firms should prove useful to introductory accounting educators who use real-world examples for classroom purposes. 0
Introduction
Using actual corporate financial statements to illustrate methods or applications of concepts increases the relevance of financial accounting courses by exposing accounting and finance majors to dif f erent types of disclosures. Reporting variations can, however, be confusing to beginning and even early-intermediate accounting students. Financial accounting courses should, therefore, incorporate real-world financial statements that allow students to build a bridge between textbook exam ples and the extensive variation they are likely to encounter both in subsequent courses and in practice.
This paper has three objectives. First, the paper provides a list of companies for which basic 1998 financial statement relationships are relatively clear. Firms identi fied in the paper exhibit 'clean' articulation between the balance sheet and the statement of cash flows; that is, changes in the operating assets and liabilities in the balance sheet map unambiguously into the adjustments to net income used to cal culate cash flows from operations. Second, the paper describes the process by which educators can update the list in the future, or modify it to suit their own preferences. Finally, the paper analyzes the firms' reporting practices by assessing the articula tion of individual COMPUST AT line items (e.g. inventory) and subsets of line items (e.g. inventory, receivables, deferred taxes, and depreciation) for the I 998 data year. Bahnson, Miller and Budge (1996) show that 75% of the data points in a large sample of COMPUSTAT firms contain a material degree of non-articulation between corporate balance sheets and statements of cash flow. While it is instructive for advanced students to see examples of non-articulation. to explore the reasons behind non-articulation, and to consider the related policy implications. students who are just beginning to learn about the statement of cash flows need to see examples of articulating statements before they can think critically about more advanced issues. This paper provides real-world examples that educators can use to demonstrate articulation between financial statements. Using actual company examples is consistent with the Accounting Education Change Commission's chal lenge to educators "to make lessons more relevant and to lend a real-world per spective to their classroom" (Accounting Education Change Commission, 1990) .
The financial statements of firms that articulate cleanly can be a valuable resource for instructors of introductory and intermediate financial accounting courses. For example, many instructors assign end-of-term projects that involve analysis of financial statements of public companies. The financial statements that are selected are often so complex that students are unable to comprehend them. While financial statements for firms identified in the paper arc not necessarily simple, they do avoid the complication of non-articulation, enabling instructors to ask inferential ques tions about cash payments and receipts. The authors have used these financial statements in intermediate accounting as a review before preparing for more complex cash flow statements, and in a graduate-level financial analysis course to provide tractable examples of preparing pro forma statements for forecasting and valuation.
Articulating firms
Educators who include real-world analyses in financial accounting courses are likely to prefer using firms that students recognize. Table I presents a complete list 
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·' All non-financial, non-utility companies in size quartiles 3 and 4 (total assets greater than $95.10 million) with clean articulation of receivables, inventory, depreciation, and deferred taxes at fiscal year end 1998.
b Denotes companies that also articulate with respect to payables.
of the 74 firms in the two largest size quartiles with articulating receivables, inven tory, depreciation, and deferred taxes. 1 The list of firms presented in Table I excludes public utilities and financial institutions, as some of the accounting issues associated with these types of firms are likely to be beyond the scope of many financial accounting courses.
Although Table I should prove to be a useful resource for educators who are interested in using real-world companies to illustrate the interplay that exists between dif f erent sets of financial statements.
Procedures for developing a list of firms with cleanly articulating statements
In order to lend a sense of timeliness and relevance to their discussions and assign ments. accounting instructors often prefer to use financial data that are relatively recent. Therefore, the analysis presented in this paper is based on COMPUSTAT firms reporting for data year 1998. Appendix A provides a detailed description of the method used in this paper so that educators can replicate the procedure for future time periods.
Because this paper addresses articulation, changes in selected balance sheet items (i.e. from 1997 to 1998) were compared to the corresponding items as reported in the statement of cash flows at year-end 1998. Firms with missing values for total assets on COMPUSTA T in either 1997 or 1998, financial services firms, firms in regulated industries. and firms that changed their fiscal year-ends in 1998 were eliminated from the sample. The final sample includes 6338 companies (refer to Appendix A for more complete details on the data collection and analysis procedures).
Data analysis

Firm si::e
In conducting the articulation analysis, all COMPUSTAT firms were partitioned into quartiles based on size (the reported value of total assets at year-end 1998). Firms included in the first quartile reported total assets of less than $22.5 million while the median firm reported total assets of approximately $95.1 million. The third quartile includes firms with total assets of less than $426.5 million. The largest firm in the sample, General Electric. reported total assets at year-end 1998 of $355.9 bil lion. Six cash flow statement items from the operating section were compared to the changes in the balance sheet items. Not surprisingly, the reporting complexity of larger firms makes them less likely to have financial statements that cleanly articu late. In fact, for the largest quartile only I% of the sample articulates for the pri mary items in the operating section of the cash flow statement. However, there are 74 firms in the two largest size quartiles that do articulate for these items (see Table I ).
Data availability
In order for articulation to be identified, firms must have complete data available from COMPUST AT. Table 2 " COM PUST AT firms reporting data for both 1997 and 1998. having no change in fiscal year-end. and reporting a non-zero value for total assets. Firms are grouped by size quartile. based on total assets reported for data year 1998. Financial companies and utilities are excluded from the analysis.
b BS. balance sheet. IS, income statement. lTC investment tax credit 2 The data generally are classified based on the simplest specification of each line-item. For example. balance sheet receivables are defined as total receivables (C OMPUSTAT item 1!2). which include trade receivables, tax refunds due. and other current receivables. and which are adjusted for provisions for doubtful accounts. The simplest definition of cash flow receivables (C OMPUSTAT item ti302) excludes changes in taxes receivable and provisions for doubtful accounts.
availability generally is an increasing function of firm size. For example. only 160 (10%) of the firms in the first quartile reported deferred tax balance sheet data for both years, compared to 890 (56%) of the firms in the fourth quartile. Similarly, only 392 (25%) of first-quartile firms reported deferred taxes on their 1998 income statements, compared to 1351 (85%) of fourth-quartile firms. The same general trends exist for the remaining items in Panel A.
Panel B provides a comparable breakdown based on data reported in firms' cash flow statements. The figures are similar to those presented in Panel A. For example, 363 (23%) firms in the first quartile reported a deferred tax line-item on their 1998 statement of cash flows, compared to 1083 (68%) firms in the fourth quartile. As with the data from Panel A, the smallest discrepancies occur with depreciation and amortization, an item that is more likely to be both present and relatively straight forward across most subsets of firms. fn total, however. the data presented in Table  2 suggest that larger firms are more likely than smaller firms to report complete COMPUSTA T data. Table 3 presents a breakdown of articulation across individual line items (Panel A). as well as across subsets of line items (Panel B). Financial statement line items are defined as articulating if the difference between the change in the balance sheet value and the statement of cash flow value is less than or equal to 0.001 ($1000). 3 Each cell in Table 3 presents both the number of firms and the proportion of firms, relative to those with non-missing. non-zero items. that have clean articulations. For example. in Panel A the 394 firms in the first quartile reporting a change in total balance sheet receivables equal to the change in receivables reported on the state ment of cash flows represent 28% of the 1427 first-quartile firms reporting non missing, non-zero balance sheet items for both 1997 and 1998. Similarly, the 168 fourth-quartile firms with articulating receivables represent II% of the 1526 fourth quartile firms reporting non-missing. non-zero balance sheet items for both years.
Articulation of indil•idual/ine ilems
The proportion of firms reporting articulating line items generally decreases with firm size. For example. 55% of first-quartile firms report inventory consistently across statements, compared to 15% of fourth-quartile firms. Similarly, 52% of first-quartile firms have current taxes payable that articulate, compared to only I 0% of fourth-quartile firms. The same trends hold for every other operating activity that was investigated, with the smallest discrepancies observed for the depreciation and amortization line item (as in Table 2 ). fn other words, although more large firms report complete data, the increasing reporting complexity of these firms results in fewer incidents of line item articulation. (43%) 288 (18%) 544 (52%) 154 (36%) 1078 (71%) 155 (14%) 51 (7%) 16 ( 
(I%)
t> Items are defined as reconciling if the dilference across financi al statements is less than or equal to 0. 00 I ($1 . 000).
It is also interesting to note the incidence of articulation across, as opposed to among, quartiles. For example, of the 6338 firms included in the initial sample only 1684 (27%) report inventory consistently across statements. Relatively uncompli cated items such as depreciation tend to favor articulation, with 4106 (65%) firms reporting equal values across statements. However, items that are likely to include a variety of diff erent eff ects reconcile much less frequently. Accounts payable and accruals, for example, articulate for only 988 (16%) of the sample fi rms, with 760 (77%) of these observations coming from firms in the first and second quartiles. Similar findings obtain for current taxes payable as well as for total receivables. In sum, the data suggest that clean articulation of operating activities under the indir ect format is a relatively infrequent occurrence, even when line items are examined one at a time. In the following section, the analysis is extended to include evalua tions of subsets of financial statement line items.
Articulation o.f' line-item subsets
Given that one purpose of this paper is to develop a list of firms that educators can use for discussions and/or assignments in financial accounting courses, the findings presented in Panel A of Table 3 presents a breakdown of the frequency with which various subsets of operating activities reconcile cleanly. The proportions in Panel B reflect the number of firms reponing reconciling items relative to the number of firms reporting non-missing values for all line items included in each particular subset. For example, 157 first-quartile firms report articulating values for receivables, inventory, and depreciation, which represents 15% of the firms included in the first quartile that reported non-missing values for all three variables.
The first subset, (firms with articulating values for receivables, inventory. and depreciation) includes 475 firms, with relatively few (62) coming from the fourth quartile. When the requirement of articulating deferred taxes is introduced, the total number is cut to 155; 30 from the first quartile, 51 from the second quartile. 43 from the third quartile and 31 from the fourth quartile. It is important to note that the definition of articulating deferred taxes used in this paper includes firms having income statement disclosures of deferred taxes arising during the current year equal to the change in deferred taxes as presented in the statement of cash flows. When changes in deferred taxes as per the balance sheet are compared to changes in deferred taxes as per the statement of cash t1ows. fewer firms articulate.4
The last subset included in Panel B adds the requirement of articulating accounts payable and accruals. When this restriction is imposed, the total number of surviv ing firms drops to 52. only eight of which are from the largest quartile. In total, the statistics presented in Panel B of Table 3 show that when articulation is defined as encompassing the three line items having the most common individual reconciliations receivables, inventory. and depreciation-financial statements for only 7% of the ori ginal 6338 firms are found to articulate. When the deferred tax articulation requirement is added only 2% of the firms qualify, and the inclusion of payables reduces the figure to less than I%.
4.5. Art icu/a 1 ion o./' in vesting ami financing act ivi 1 ies
The analyses presented heretofore have been limited to the investigation of articu lating operating activities. The rationale for this process is twofold. First. reconciling most investing and financing activities to their corresponding values in the balance sheet, statement of stockholders' equity. or footnotes is considerably easier than reconciling operating activities. Second, while COMPUSTAT presents detailed infor mation for some items in the statement of cash flows, analysis of financial statement footnotes is often required to "fill in the gaps'' that are not immediately obvious from an examination of the individual line items. For example. although COM PUSTA T � The reason for the discrepancy is likely due to the variety of ways in which tirms disclose deferred taxes on their balance sheets. Some firms strictly apply the tenets of SFAS 109. \\hile many others opt for other forms of disclosure no nelling of deferred tax amounts by type or cla��ification. inclusion in "other assets" as opposed to disclosure as an individual line item. etc. Such variation and or aggregation decreases the likelihood that deferred tax balance sheet items as per COMPUSTAT will reconcile with deferred taxes as shown in statemen ts of cash flow.
does provide information regarding additions to and reductions from long-term debt, many firm-specific presentation and disclosure differences exist (e.g., with respect to capital lease obligations, short-term debt classifications, and retirements) which make highly structured cross-statement comparisons difficult. Such compar isons are particularly difficult with investing activities, given the complexities asso ciated with accounting for marketable securities. acquisitions, and the like.
For the sample of firms shown in Table I , cross-statement comparisons were made regarding common stock repurchases, stock option transactions, dividend pay ments, changes in long-term debt. and additions to property, plant and equipment.
Because there is considerable variation in how and where firms report these items, very few instances of articulation were found for these events. For example, only ten of the 74 firms reported cleanly articulating treasury stock transactions and nine reported articulating changes in long-term debt.
For illustrative purposes. I 0-K filings for ten companies were selected at random for a more detailed analysis. Most of the investing and financing activities for these firms were able to be reconciled based on additional detailed information provided in the financial statement footnotes--information that typically is not available for operating activities. For example, the 1998 statement of cash flows for Briggs and Stratton shows a $15 million repayment on 9.21% senior notes. Although the bal ance sheet provides only a single, aggregated long-term debt figure, the debt foot note shows a decrease in the 9.21% senior notes of $15 million. Similarly, the statement of shareholders' equity shows a $2.757 million decrease in additional paid in capital and a $12.045 million decrease in treasury stock associated with the exer cise of stock options. These figures, which are not shown as line items in the balance sheet, correspond directly to the $9.288 million ''proceeds from exercise of stock options" shown in the statement of cash flows. In general, these data are consistent with the authors' previous experience with the articulation of investing and financing activities; that is, given sufficient footnote disclosure the articulation of such activ ities generally can be verified.
Concluding remarks
This paper presents a list of publicly-traded companies for which clean financial statement articulation exists. In addition, the paper provides a description of the process used to compile the list, and an analysis of the reporting practices that were observed during the compilation process.
The data indicate that less than 2% of the COMPUSTAT firms active during 1998 articulate across the subset of receivables, inventory, depreciation, and deferred taxes. This finding, combined with the results of Bahnson et al. (1996) , reveals that it is difficult for instructors of financial accounting courses to ef f ectively discuss financial statement relationships using actual corporate filings.
It is important to note that the firms in the articulation sample are not the only publicly-traded firms having articulating financial statements. For example, the 10-K for Applied Signal Technology --a company that the authors have used for classroom discussion purposes -presents financial statements that articulate com pletely; however, the firm's cash flow data arc missing on COMPUSTAT. The same circumstances likely exist for many other companies. In this paper, COMPUSTAT is simply being used as a crude, but convenient, tool to develop a list of firms for which articulation does appear to exist.
The primary goal of this paper is to facilitate the efficient introduction of real world financial data into financial accounting courses, not to produce an exhaustive list of all companies that have transparent financial statements. Without question, there are many articulating firms that do not survive the sample screens; however, the list of companies provided in Table I should prove to be a very useful resource for financial accounting instructors who wish to incorporate actual financial state ment data into their courses.
Appendix A. Description of data collection and analysis
Step I. Pull COMPUSTA T data for 1996 through I 998. Adjust for COMPUSTATs fiscal year coding (i.e., if FYR <6 then YEAR= YEAR+ I). Define lag variables for I 998 (representing 1997 values) for all desired balance sheet and income statement items so that the 1998 record for each firm contains all relevant I 997 data as well.
Step 2. Keep only the 1998 record for each firm. That is, drop the 1997 data year because, as a result of Step I, the relevant 1997 items are included as lag variables in the 1998 data record. Remove firms having missing values or zero values for total assets in 1998 or 1997, firms changing their fiscal year-ends during 1998, and firms with four-digit SIC codes between 4800 and 4999 or between 6000 and 6999.
Step 3. Determine total asset quartiles based on 1998 data for surviving sample from Step 2.
Step 4. Step 5. For survivors from Step 4, compare changes in balance sheet values or income statement values to the corresponding statement of cash flow values ( 1998), defining '"articulation .. when the absolute value of the difference is less than 0.00 I ($1000). For example, if the absolute value of (I NY-LAG I NV) + CFINV is less than 0.00 I, the inventory line-item for the firm of interest is defined as articulating.
Output by quartile.
